In vitro and ex vivo delivery of short hairpin RNAs for control of hepatitis C viral transcript expression.
Recurrent hepatitis C virus (HCV) infection is the most common cause of graft loss and patient death after transplantation for HCV cirrhosis. Transplant surgeons have access to uninfected explanted livers before transplantation and an opportunity to deliver RNA interference-based protective gene therapy to uninfected grafts. Conserved HCV sequences were used to design short interfering RNAs and test their ability to knockdown HCV transcript expression in an in vitro model, both by transfection and when delivered via an adeno-associated viral vector. In a rodent model of liver transplantation, portal venous perfusion of explanted grafts with an adeno-associated viral vector before transplantation produced detectable short hairpin RNA transcript expression after transplantation. The ability to deliver anti-HCV short hairpin RNAs to uninfected livers before transplantation and subsequent exposure to HCV offers hope for the possibility of preventing the currently inevitable subsequent infection of liver grafts with HCV.